Today's Ethernet 




FIG. 1 




FIG. 2 



Receive 802.11 Packet 



Determine Received Signal 
Strength (e.g.,RSSI) 



Send Packet to Switch 



401 



j~ 



402 



Encapsulate 802.1 1 Packet and J~ 
RSSI in Ethernet Packet 



403 



Receive One or More Duplicate Packets 
of the 802.1 1 Packet Received by Other 
Repeaters Along Wiith Their RSSIs 



Compare RSSIs for the Duplicate Packets 



404 



405 



406 



Send ACK Packet To 
Mobile Station If Highest RSSI 
is that of this Repeater 



407 



FIG. 4A 



Receive Packet From Repeater 



Re-broadcast Received Packet 
to Other Repeaters 



Send Unique (Non-Duplicate) 
Packet To The Rest 
Of The Network 



FIG. 4B 



Determine Location Of 

Mobile Station With" [f 
Respect To Repeaters 




Store Indication Of Repeater 
To Indicate Repeater Has 
Token For The Mobile Station 



452 



453 



Is 

Repeater 
Still The Closest 
Repeater To the 
Mobile Station 



Move Token To 
Closest Repeater 



Update Table To Reflect 
New Repeater Closest 
To Mobile Station 



FIG. 4C 



Receive Token From Switch J~ 470 



Store Token In Table 



S 



471 



Receive Packet From Mobile Station 



S 



472 



Compare MAC Address of 
Packet With Address in Table 



S 



473 



474 



Is 

MAC Address 
Of Packet = An 
Address in Table 



Yes 



c 



Provide Acknowledge Packet _/" 
to Mobile Station 



475 



Done 



FIG. 4D 




FIG. 5A 



Compare RSSI For Same 
Packet Received By 
Different Repeaters 



f 



550 



Is 

'Repeater with\ r551 
Highest RSSI For the 
Packet The Repeater Listed as 
Closest To The 
Mobile Station Listed 
In The 
Table 



-yes 



Update Table To Indicate Repeater 
Receiving Packet With Highest RSSI As 
Being Closest Repeater 



f 



552 



Done 



3 



FIG. 5B 




FIG. 6 



fN 




Mil 

J J J J" 
^ ^ ^ w 

^ ^ ^ ^ 




Till 

^ J! j 

^ ^ ^ W 

^ ^ ^ ^ 



Switch 

802 



TCP/IP 801, 

Switch 

MAC sol 




Repeater 


j- 802, 


Repeater 


MAC 




MAC 


802.11 PHY 




802.11 PHY 




Repeaters 



Repeater 
MAC 



802.11 PHY 



802 



FIG. 8 




(3 

LL 









Q. 

1—4 


MA 


it 




P 










s 




00 





u 


Q. 


MA 






TC 


802.1 



o 

Q- o 
q o 

CO 

<U 
Q 



c 



0J 

O O o 
Q. UJ O 

> 



3 



u. 



^ 4J O 

2> < 
O 



M © 

Ik o 





u 




MA 




tH 


P 


T-t 




(N 




O 




00 



>- 

X 

CL 



CM 
O 
00 



Repeater Sending Received 
Signal Strength 










Switch Receives Packets 






f 




Switch Determines Activity 
of Repeater(s) 






f 




Switch Determines to Change 
Repeater(s) State 




. v 






Switch Adjusts Transmitter 
Power Level(s) of Repeater(s) 


i n > — > — 


r— ■ V 






Switch Adjusts Receiver 
Sensitivity of Repeater(s) 






ng 





1300 



LLC Layer 




l 


\ 


j 




} 


r MSDU 


tfSDU 

1301 , 


f 




Data_SAP 




Management_SAP 



MPDU 



^1302 



Fragment 
ation 



1303 



MPDU 



Power 
Save 



1306 



,1309; 



MPDU 

MMPDL) MLME 
Services 



-1307 



rJ 



1305 



Routing 



mm 



H MPDU/MMPDU 



1308 



MIB 



Defragme \S 
ntation 



SET/GET 

1 304 MLME-START. reiuest, MLME- 
RE SET. request, 1 1ME 
RESET. request P -ME- 
CHARACTERIST CS.requesV 



MPDU/MMPDU 



Tunneling Protocol Layer 



Upper MAC 



SWITCH 



Tunneling Protocol Layer 



1311 

St t, 



Transmit H Receive 



MPDU/MMPDU 
1314-s 



1313% 
Pfoberes, Beacon 



Repeater 
management 



Synchronization 



Probe req. ^ i{ 



v ::::3^:' 3 " 



Lower MAC 
1310 



REPEATER 



802.11 PHY Layer 



FIG. 13 



Interface to the 
Management plane 



SwME 



Ethernet Driver 



Ethernet Driver 



Centralized Uper 
MAC 



Switching Layer 



Ethernet Driver 



Ethernet Driver 



Ethernet PHY 



PORT 1 



Ethernet PHY 



PORT 24 



Ethernet PHY 



Ethernet PHY 



Gigabit 
Interface to , ^ 
Simulator (ILL 



BACKBONE 



SWITCHING PLANE 



FIG. 14 




At 







oute 


1604 







— L 






E 

«- O 

Eg 



© O 



£ 

CO 



"7fT 



CD 

E 

CO 



0 

S 



(0 

<3 

o | 

CM U- 

o 

CO 



E 



5- 

CD UJ 

&£ 

^ c 



T3 
C 
(0 

"§"§ 

© o 

If 
Iff 



*■ 

UJ 



CD 

e 

(0 

w 
CO 

to 



m 

<5 « © 
*fc .C 

< C i= 

«= , 
o 



a '; 



© 

CO -o « 



CD 

E 

CO 



CD 

c 

CD 



C\J 
O 
00 

6 
c 

CD 



CVJ 

•2 P 

a- 

CO 



--[ 



CVJ 

B * 

CO o 

(1) N 

Q. T " 
CD 



8 










CO 




o 


o 








0) 






iS H 
CO 



iS 

03 

Q 



o 

00 



E 

03 



--£ 



1 8 

^ E 
- 2 

si ~ 

2 © 
oo c 

0) 1X1 

jo © 

(0 
Q. 
CO 
O 

c 

CD 



T3 

c 

CO 

L— w 

CD CD 

CD CD 

CD o 

CO £ 

r 2 

<D Q. 

E g> 
£ ® 

•o 

CO 



0 

E 
2 

o 
c 

CD 
LU 

o 
c 

a) 
E 
2 

CO 
(0 



CVJ 
O 
00 

d 
c 



co — ^ 

= §s 
III 

© g>E 

CO CD CO 

£ 2 



Q) 
CO 

©CM 

CD C 
*- O 

51 
o? 

— CD 
CD £ 

if 

T3 
CD C 

E « 
x: 

LU 



E 

CD 

uj. 
o 

C 

CD 

E 

2 

CO 
CO 



CVJ 

o. 

00 

d* 
c 

<D 



u. 

CO 

To 
a 



CVJ 

o 

00 



7TT 



. 22 E _ 

lis 32| 

If *5 s < 
SI i*S 




d 

u_ 



w 

o 

I 

















CVJI 


© 


Q 




Q 




3 









< 








s 




Q 





CO 

a 

CC 



o 




c 




o 




s 




CO 







CM 

a 








< 








c 




.2 




I 




(0 







CM- 
CM 

d 



^ Start ^ 



2400 



Receive a first packet destined to a first mobile 
station and a second packet destined to a 
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second mobile stations are operating at 
substantially identical frequency 
2401 



Detect whether substantially transmitting the first 
and second packets to the first and second 
mobile stations causes data collisions 
2402 




Schedule the transmission of the first and 
second packets at different time slots to avoid 
the data collisions 
2403 



Transmit the first and second packets to the first 
and second mobile stations respectively without 

delay 

2405 



Transmit the first and second packets to the first 
and second mobile station respectively according 
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Receive, at a switch, a packet destined to a 
mobile station, where the mobile station and 
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Plug in a repeater into a switch port of a switch and power 
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and operate the repeater using a tunneling protocol 
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The repeater transmits a signal (e.g., a heart beat) to the 
switch to establish a communication connection 
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In response to the signal, the switch configures the 
repeater, including allocating resources for the repeater, to 
enable the repeater to communicate wirelessly with one or 
more mobile stations without a need of a site survey 
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Once the repeater has been configured, the switch 
optionally associates or re-associates one or more mobile 
stations with the repeater without knowledge of users of the 
one or more mobile stations. 
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Unplug a repeater from a switch port of a switch 
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The switch detects that there is no signal (e.g., heart beats) 
between the switch and the unplugged repeater 
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Disassociate the one or more mobile stations from the 
repeater and re-associate them with other repeaters 
coupled to the switch without knowledge of the users of the 
one or more mobile stations 
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De-allocate the resources associated with the unplugged 
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Configure a table stored in a memory of a switch, the table 

including Ethernet routing information and one or more 
security policies regarding one or more client nodes (e.g., 
mobile stations or standard wired clients) 
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Receive a packet from a client node (e.g., a standard wired 
client coupled to the switch or a mobile station wirelessly 
communicating with a repeater coupled to the switch), the 
packet is destined to a destination node 
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Access the table to determine routing information and 
security policy regarding the client node 
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Route the packet to the destination according to the routing 
information and the security policy 
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Configure a table stored in a memory of a switch, the table 

including Ethernet routing information and one or more 
security policies regarding one or more client nodes (e.g., 
mobile stations or standard wired clients) 
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Receive a packet from a client node (e.g., a standard wired 
client coupled to the switch or a mobile station wirelessly 
communicating with a repeater coupled to the switch), the 
packet is destined to a destination node 
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Access the table to determine routing information and 
security policy regarding the client node to determine 
whether the client node is eligible to access the destination 
node internally (e.g., within an enterprise backbone) 
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Route the packet to the destination node via a first 
interface of the switch without requiring further security 
processes (e.g., direct access to an enterprise backbone), 
if the client node is eligible to access the destination node 
internally 
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Route the packet to the destination node via a second 
interface of the switch which requires further security 
processes (e.g., via a publicly accessible network, such as 
Internet or a dedicated network), if the client node is 
ineligible to access the destination node internally 
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